Inodilator therapy for heart failure. Early, late, or not at all?
Inodilation, i.e., the combination of positive inotropic and vasodilating therapy, conceptually should be an ideal form of heart failure treatment. However, available orally active inodilator drugs, such as beta-agonists, dopaminergic compounds, and agents with phosphodiesterase (PDE)-inhibiting properties, have not been generally accepted for the treatment of heart failure. In contrast, there is serious concern that agents that act predominantly through PDE inhibition and thereby increase cellular cyclic AMP (cAMP) content, e.g., amrinone, milrinone, and enoximone, not only are ineffective in heart failure but also may lead to serious adverse events, i.e., arrhythmogenicity, and may increase mortality rate in advanced heart failure. Similarly, combined beta 1- and beta 2-agonists do not afford long-term clinical efficacy and also may lead to serious ventricular arrhythmias. Moreover, dopaminergic compounds that, besides dopamine-1 and dopamine-2 activation, act through beta-receptor stimulation do not consistently improve the patient's clinical condition. Thus, inodilation by way of increasing cAMP may not be the right approach, at least not in advanced heart failure, in which cAMP-dependent inotropic activity is significantly diminished. In contrast, clinical efficacy may be present when partial PDE inhibitors that also act through calcium sensitization, such as pimobendan, are administered to patients with mild to moderate or moderately severe heart failure. Moreover, adverse events may be less at the lower dose level at which, consequently, the degree of PDE inhibition is reduced. Calcium-sensitizing properties may afford an alternative, more economical way to improve contractile force in failing hearts. Hence, agents that combine calcium sensitization with a relatively low degree of PDE inhibition may well be the inodilators of choice, in particular in mild to moderate failure. Whether they improve the condition of such patients without affecting relaxation and whether they do not lead to adverse events and an increase in mortality rate have as yet to be evaluated. Furthermore, the potential beneficial effect of additional neurohumoral modulation by dopaminergic inodilator compounds and of heart rate-reducing properties of inodilators, such as OPC-8212 and DPI 201-106, needs to be clarified to assess the place, if any, of inodilator therapy in heart failure.